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A mixture of the building block BITA (15.3 mg, 0.025 mmol), PDA (10.8 mg, 0.10 mmol), 1,2-dichlorobenzene (0.65 mL), and ethanol (0.65 mL) was placed in a 10 mL vial, firstly sonicated for 2 minutes and then bubbled with argon for 5 minutes, after which degassed 9 M acetic acid (0.1 mL) was added. The reaction mixture was bubbled again with argon for 15 minutes and the vial was sealed quickly, heated to 110 o C for 5 days under autogenously pressure. After naturally cooling to room temperature, the green precipitate was collected by filtration, washed with anhydrous THF several times and anhydrous acetone once, and finally dried under vacuum overnight, producing a green solid of the target htb type BITA-PDA COF (15.3 mg, 81% yield based on BITA). Elemental analysis: Calcd. for C 53 H 34 N 6 : C, 84.33; H, 4.54; N, 11.13%. Found: C, 76.35; H, 4.93; N, 10.62%. S5 Section S2. Powder X-ray diffraction (PXRD) measurements.
Powder X-ray diffraction (PXRD) patterns were collected on a Bruker D8 Advance diffractometer at 40 kV, 40 mA utilizing Cu-Kα radiation (λ = 1.5418 Å) at ambient temperature. Samples were mounted on zero-background quartz sample holders and flattened with a glass microscope slide. No sample grinding or sieving was done prior to the measurements. Figure S1 . PXRD patterns for the BITA-PDA COF materials prepared from the reactions of BITA and PDA in different mole ratios using 1,2-dichlorobenzene/ethanol (1:1 v/v) as the cosolvents. Figure S2 . PXRD patterns for the BITA-PDA COF materials prepared from the reactions of BITA and PDA in different mole ratios using 1,2-dichlorobenzene/tert-butanol (1:1 v/v) as the cosolvents. Section 3. Crystal structure modeling.
The crystal structure modeling for htb type BITA-DPA COF, including the unit cell parameters and the atomic positions were simulated by utilizing the Crystal Building module in Accelrys Materials Studio 5.0 software 3 (Biovia, San Diego, CA). In the very first place, the AA packing model of BITA-DPA COF was constructed based on a 2D layered htb topology obtained from the Reticular Chemistry Structure Resource (RCSR) 4 by replacing the relevant vertex and edge with the BITA and PDA subunits, in which the symmetry of lattice was slightly degraded to P6/m. All hydrogen atoms were also added in the structure and the resulting lattice model was then geometrically optimized by employing the MS Forcite module (universal force fields, Ewald summations), thus generating a hexagonal unit cell with the optimized parameters of a = b = 70.26 Å, c = 3.44 Å, = = 90° and =120°. Last but not least, the Pawley PXRD refinement was carried out using the MS Reflex module, in which a Pseudo-Voigt profile function was employed for whole profile fitting (peak asymmetry, peak broadening, and zero shift error were all taken into consideration) and Berrar-Baldinozzi function was utilized for asymmetry correction during the refinement process. Unit cell parameters were refined at same time, yielding the final unit cell parameters of a = b = 72.87 Å, c = 3.24 Å, = = 90° and =120°, and the final R p and R wp of 3.17% and 4.48%, respectively. Moreover, the AB packing structure model for BITA-DPA COF was built as well, in which alternating stacked units were offset by a/2 and b/2. Atomic coordinates of the htb type BITA-DPA COF with AA packing and AB packing structures are provided in Tables S1-S2. S7 Figure S3 . PXRD patterns of htb type BITA-PDA COF: experimental (red curve), Pawley refined (blue curve) and their difference (green curve). Purple ticks indicate the positions of reflections. The solid-state nuclear magnetic resonance (SSNMR) spectrum was acquired at ambient pressure on an Agilent-NMRvnmrs 600 spectrometer (Agilent Technologies, Santa Clara, CA, USA). The spectrum was recorded at a resonance frequency of 150.15 MHz using a 4-mm magic angle-spinning (MAS) NMR probe with a spinning rate of 15 kHz at room temperature. The recycle delay was 5 s, and the accumulation number was set to be 2048. Thermogravimetric analysis (TGA) was measured by employing on a Perkin-Elmer TGA7 analyzer from room temperature to 800 o C at a heating rate of 10 °C/min under an air atmosphere.
Figure S11. TGA curve of BITA-DPA COF. S13 Section 8. Nitrogen adsorption−desorption measurement.
Nitrogen adsorption-desorption measurement was conducted by using an ASAP 2020 Plus gas adsorption instrument (Micromeritics, USA). The cryogenic temperature of 77 K required for nitrogen sorption test was controlled using liquid nitrogen bath. The initial outgassing process for the sample was carried out under a dynamic vacuum (about 10 -5 torr) at Section S10. X-ray photoelectron spectroscopy (XPS)
The Fe 2p X-ray photoelectron spectroscopy (XPS) experiment of the Fe 3+ -incorporated BITA-PDA COF was carried out on an ESCALAB 250 instrument (XPS, ESCALAB 250, Thermo Scientific, America) by employing aluminum Kα Xray radiation under ultra-high vacuum. The BITA-PDA COF powder was firstly immersed in a DMF solution containing 10 -2 mol/L Fe 3+ ion for overnight, then collected by filtration, washed with DMF several times and dried under vacuum, and the resulting Fe 3+ -incorporated BITA-PDA COF sample was finally subjected to XPS study. Figure S18 . The Fe 2p XPS spectrum of the Fe 3+ -incorporated BITA-PDA COF sample. S18 Section S11. Proton and carbon nuclear magnetic resonance ( 1 H-NMR and 13 C-NMR) spectra.
Liquid proton and carbon nuclear magnetic resonance ( 1 H-NMR and 13 C-NMR) spectra were recorded on a Varian 400 (400 MHz) NMR spectrometer at 298 K, utilizing the deuterated solvent as lock and tetramethylsilane as an internal standard. All chemical shifts are quoted using the δ scale, and all coupling constants (J) are expressed in Hertz (Hz). 
